Molecular cytogenetics of stem cells: target cells of chromosome aberrations as revealed by the application of fluorescence in situ hybridization to fluorescence-activated cell sorting.
The lineage involvement in stem cell disorders, such as chronic myeloid leukemia (CML) and myelodysplastic syndrome (MDS), remains unclear. To explore this issue, we used fluorescence in situ hybridization for cells sorted by fluorescence-activated cell sorting (FACS) from 12 patients with chronic-phase CML. Philadelphia chromosome (Ph) was found in pluripotent stem cells (CD34+Thy-1+), B cells (CD34+CD19+), and T/natural killer (NK) progenitor cells (CD34+CD7+) collected by FACS from bone marrow cells. B (CD19+), T (CD3+), and NK (CD3-CD56+) cells showed a marked decrease in Ph+ cells between progenitor cells and mature cells The Ph+ T and NK cells decreased to below background levels. These data suggest that Ph+ lymphocytes either do not differentiate or are eliminated during their maturation process Among 7 MDS patients associated with trisomy 8, sorted lymphocytes from peripheral blood did not have +8. CD34+ subpopulations from bone marrow including B,T/NK progenitors, and pluripotent progenitor cells also did not have +8. Trisomy 8 was identified from the level of multipotent colony-forming units (CD34+CD33+), and the lymphoid lineage was not involved. Thus, MDS with trisomy 8 conceivably arises from nonlymphoid progenitor cells, sparing T, B, or NK cells. Further studies using molecular cytogenetics may clarify the mechanism of leukemia happening at the level of stem cells.